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a  b  s  t  r  a  c  t
Although  some  atypical  types  of  transient  left  ventricular  apical  ballooning  syndrome  have  been  reported,
only  a few  atypical  types  of  transient  mid-ventricular  ballooning  have  been  reported.  A  70-year-old
female  underwent  surgery  for  urothelial  carcinoma.  At day  5 after  the surgery,  she  was  admitted  to our
department  without  cardiac  symptoms  because  of ST  elevation  in  leads  I, II,  III,  aVF  and  V1–V6  indicating
acute  coronary  syndrome.  She  was  diagnosed  with  stress  induced  cardiomyopathy  based  on an  angio-
graphically  normal  coronary  artery,  newly  developed  extensive  wall motion  abnormality  (hyperbasal
contraction  and akinesis  from  the  mid-left  ventricle  to the  apex  without  hypercontraction  of  the small
area  adjacent  to the  apex)  based  on  left  ventriculography,  and  a  small  elevation  of  myocardial  enzymes
99mincongruous  with  the area  of  contraction  abnormality.  Myocardial  scintigraphy  with Tc-tetrofosmin
showed  a severely  reduced  myocardial  perfusion  in an  extensive  mid-ventricular  area  without  a  left
ventricular  base  and  top  of apex,  in accord  with  a wall  motion  abnormality  different  from  typical  apical
ballooning  or  typical  mid-ventricular  ballooning  previously  diagnosed  in our  hospital.  This  is the  ﬁrst
report  presenting  an  atypical  mid-ventricular  ballooning  based  on  the  myocardial  atypical  perfusion
ﬁndings.
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Transient left ventricular apical ballooning syndrome (ABS) is a
ardiac syndrome characterized by transient left ventricular (LV)
ysfunction with chest discomfort, electrocardiographic changes,
nd minimal release of myocardial enzymes, together mimicking
cute myocardial infarction [1–3]. Moreover, a variant of tran-
ient mid-LV ballooning has been reported [4,5]. Here, we  report
 case of atypical morphology and myocardial perfusion with mid-
entricular ballooning using myocardial scintigraphy.
ase report
In  May  2010, a 70-year-old female underwent surgery for
rothelial carcinoma. At day 5 after the surgery, she was admitted
o our department without cardiac symptoms because of ST seg-
ent elevation in lead II of the electrocardiogram. She suffered from
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hypertension, diabetes mellitus type II, and diabetic nephropa-
thy. Physical examination showed no peripheral edema of the
lower limbs and no signs of raised jugular venous pressure. Heart
rate was  regular, 101 beats/min, and arterial blood pressure was
132/79 mmHg. Auscultation of the lungs and the heart revealed
no inspiratory rales. A 12-lead electrocardiogram showed ST ele-
vation in leads I, II, III, aVF, and V1–V6 indicating the diagnosis
of extensive acute anterior septal ST elevation myocardial infarc-
tion (Fig. 1). Although emergency coronary angiography revealed a
normal coronary artery, left ventriculography showed hyperbasal
contraction and akinesis from the mid-left ventricle to the apex,
except for hypercontraction of the small area adjacent to the apex
(Fig. 2 and Video 1).
A  slightly damaged myocardium was  indicated by a peak crea-
tine phosphokinase level of 239 U/L and a peak tropinin I level of
3.33 ng/mL.
She  was  diagnosed with stress-induced cardiomyopathy based
on an angiographically normal coronary artery, newly devel-
oped extensive wall motion abnormality, and a small elevation
of myocardial enzymes incongruous with the area of contraction
abnormality. At day 3 after the onset of stress-induced cardiomy-
opathy, myocardial scintigraphy with 99mTc-tetrofosmin (Tf) was
performed. The area of reduced myocardial uptake showed an
vier Ltd. All rights reserved.
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aFigure 1. Twelve lead electrocardiogram sho
xtensive mid-ventricular area except for a LV base and top of apex
n accord with the wall motion abnormality (Fig. 3).ST  segment elevation was normalized without giant negative
 waves at day 4, and wall motion abnormality was  normalized
ith watchful waiting for 30 days after the onset of mid-ventricular
allooning.
igure 2. Left ventriculography showed hyperbasal contraction, akinesis from the mid-le
pex.T elevations in I, II, III, aVF and VI–V6 leads.
DiscussionThe present case showed transient mid-ventricular myocardial
damage except for the small area adjacent to the LV apex, consistent
with wall motion abnormality and myocardial perfusion abnor-
mality. We  believe that the patient belonged to mid-ventricular
ft ventricle to the apex without hypercontraction of the small area adjacent to the
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tigure 3. Myocardial scintigraphy with Tc-Tf showed reduced myocardial upta
allooning rather than ABS based on the observation considering
hat the top of the apex did not show ballooning insistently. Wall
otion abnormality previously reported in many patients with
ypical mid-ventricular ballooning demonstrated mid-ventricular
ilatation and akinesis with a hypercontractile LV apex and base
4–6]. The typical mid-ventricular ballooning previously diagnosed
n our hospital demonstrated mid-ventricular dilatation and akine-
is with a hypercontractile LV apex and base (Video 2). We  would
ike to emphasize that the characteristic of the wall motion in
his case is different from the wall motion abnormality in typical
id-ventricular ballooning because of the difference in the area of
ypercontraction in the LV apex.
Abe et al. reported that there was a signiﬁcantly decreased
yocardial uptake at the apex of the left ventricle in typical ABS
sing 99mTc-Tf study [1]. Similarly, ABS previously diagnosed in our
ospital demonstrated a completely defective perfusion at the apex
sing 99mTc-Tf study (Fig. 4). However, the patient demonstrated
everely reduced myocardial perfusion in the mid-ventricular and
he apex except for the top of the apex. Therefore, we believe that
he patient belonged to mid-ventricular ballooning rather than ABS
ased on the observation considering that the myocardial perfusion
t the top of the apex was preserved insistently.
In a few reports, mid-ventricular ballooning diagnosed with
9mTc-Tf perfusion study demonstrated myocardial perfusion
bnormality was limited in narrow basal and mid-ventricular area
nd maintained almost normally in the apical area [5,7,8]. Similarly,
reviously diagnosed mid-ventricular ballooning in our hospital
emonstrated moderately reduced perfusion in the small area of
he mid-ventricle using 99mTc-Tf study (Fig. 5). However, myocar-
ial reduced uptake area in this patient expanded to a wide range in
he mid-ventricle and the apex indicating that the patient belonged
o atypical mid-ventricular ballooning. We  cannot fully concluden extensive mid-ventricular area without a left ventricular base and top of apex.
that  the case is atypical mid-ventricular ballooning because there
are not many reports showing myocardial perfusion with 99mTc
single photon emission computed tomography in typical mid-
ventricular ballooning. Therefore, we have to admit that there
is insufﬁcient evidence supporting that the patient had atypical
mid-ventricular ballooning solely based on the information on
myocardial perfusion abnormality. While inconclusive, we would
like to suggest the possibility of atypical mid-ventricular ballooning
because of the characteristics of the wall motion and the myocardial
perfusion. Atypical patterns of apical ballooning have been reported
in a few articles [3,4]. Furthermore, few cases of atypical patterns of
mid-ventricular ballooning have been reported with the exception
of atypical mid-ventricular ballooning with a posterior basal wall
motion abnormality [5].
Atypical  mid-ventricular ballooning by scintigraphical evalua-
tion has not been reported. We have to recognize scintigraphical
evaluation as an effective complementary method combined with
echocardiographical or left ventriculographic evaluation rather
than a sufﬁcient method in order to prove atypical types or sub-
types of stress-induced cardiomyopathy. Our hypothesis regarding
the cellular mechanism of stress-induced cardiomyopathy is that
high levels of circulating epinephrine trigger a switch in intra-
cellular signal trafﬁcking in ventricular cardiomyocytes from Gs-
to Gi-protein signaling via the  adrenergic receptor [9]. Atypical
stress-induced cardiomyopathy based on atypical mid-ventricular
ballooning may  be associated with atypical  receptor signaling.
Conversely, the localized defect of perfusion using 99mTc-Tf study
cannot be explained by only systemic mechanisms and consider-
ation of local factors is needed. From this viewpoint, we should
have performed not only 99mTc-Tf scintigraphy but also cardiac
iodine-123 metaiodobenzylguanidine scintigraphy to demonstrate
the presence of atypical  receptor signaling.
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Figure 4. Myocardial scintigraphy with 99mTc-Tf showed typical apical ballooning previously diagnosed in our hospital.
Figure 5. Myocardial scintigraphy with 99mTc-Tf showed typical mid-ventricular ballooning previously diagnosed in our hospital.
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